Abstract. Let / be holomorphic in the disk \z\ < 1. Two criteria (see (I) and (II)) for/ to be of H2 are extended to the case of Hp, 0 <p < + oo, by the methods different from known ones for p = 2.
1.
Results. By/we always mean a function holomorphic in D = {\z\ < I). We set for 0 <p < + oo, £=f l/r/2"-|/'l; roughly speaking, j£" is the absolute value of the derivative of f^2 which has no meaning when/has a zero in D. Obviously,/? = |/'|. We shall show that f£, which may assume the value + oo, plays important roles for/ to be of class Hp (0 <p < + oo) in D. Here,/is said to be of Hardy class Hp (0 <p < + oo)if /A/)-¿jr2*i^«")r"* is bounded for 0 < r < 1 (see [1, p. 2] ). Set Mf) -//0 -W(zf àx dtp (z = x + iy).
D
The following (I) is observed in {5, Remark (a), p. 208].
(I) fis of class H2 if and only ifA2(f) < + oo. This is the case/» = 2 in our Theorem 1. Let f be a function holomorphic in D, and let 0 <p < + oo.
Then f is of class Hp if and only if Ap(f) < + oo.
Our proof of Theorem 1 is different from that of (I) (see [5, p. 208] ) where the coefficients of the Taylor expansion of/ about 0 play the essential roles. Now, let G be a subdomain of D such that the boundary of G has the only one point 1 in common with the unit circle. Assume that there exists /-", 0 < r0 < 1, depending on G, such that the intersection of G with each circle {|z| = r), r0 < r < I, is of linear measure rq>(r), where lim inf (1 -r)~\(r) >0
( thenf E Hp.
Our proof of Theorem 2 is different from that of (II) (see [3] and [4] ) where the coefficients of the Taylor expansion of/about 0 play the essential roles.
2. Proof of Theorem 1. First of all, the local consideration of j£", near the zeros off, shows that for each 0 <p < +00 and for each 0 < r < 1, E"{r,f)" // $(z)2dxdy< +00. License or copyright restrictions may apply to redistribution; see https://www.ams.org/journal-terms-of-use
